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% UNITED STAfEs ENVIRONMENTAL PROTECTION AGENCY
;’ WASHINGTON, D.C. 20460
e (08006
MAY 18 1992 OFFICE OF
PESTICIDES AND TOXIC
SUBSTANCES
MEMORANDUM EXPEDITE
SUBJECT: ID No. 062719-00004. Sulfuryl fluoride, technical.
Expedited review of 13-week inhalation study in beagle
dogs.
PC. No.: 078003
Tox. Chem. No.: 816A
Proj. No.: D177175
SubmissionNo.: S416259
FROM: Linnea J. Hansen, Ph.D. &2' rfglé
Section IV, Tox. Branch I e
Health Effects Division (H7509C) s/r3/12
TO: Ruth Douglas, Manager
PM Team 32
Registration Division (H7505C)
THRU: Marion P. Copley, D.V.M., D.A.B.T., Section Head
Section IV, Tox. Branch I “Z®ie¢m 874 2%
Health Effects Division (H7509C)
CONCLUSIONS:

The subchronic inhalation study of sulfuryl fluoride in dogs
satisfied guideline requirements and is acceptdble for regulatory
purposes.

Dogs were administered ¢, 30, 100 and 200 ppm sulfuryl
fluoride by inhalation.

NOEL: 100 ppm
LEL: 200 ppm

At 200 ppm, decreased mean body weight/body weight gain and
slight histopathology of the caudate nucleus of the basal ganglia
was observed in males and females (single incidence of
histopathology per sex). The male with this brain lesion also
showed transient neurological symptoms (lateral recumbency,
tremors, incoordination, salivation and tetany, followed by
inactivity). . .
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ACTION REQUESTED:

DowElanco submitted for review a 13-week inhalation study of
sulfuryl fluoride in beagle dogs (MRID No. 422566-01). This data
was intended to support registration of sulfuryl fluoride

(Vikane®). An expedited review was requested by the Registration
Division.

HANSEN/PC-5/SULFDOG.MEM/D177175/5/92 /SULPURYL FLUORIDE DOG INHALATION, 13 WK
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Reviewed by: Linnea J. Hansen, Ph.D. A—m{ 7 )4‘-“..»
Toxicology Branch I, Section IV (H7509C) g/u3/12
Secondary review: Marion P. Copley, D.V.M., D.A.B.T. gnﬁow;~ e
Section Head, Toxicology Branch I, Section IV (H7509C) P o
7742
DATA EVALUATION REPORT
STUDY TYPE: Subchronic 90-Day Innalation TOX. CHEM NO: 816A
Dog (82-1)

MRID NO.: 422566-01 PC _NO: 078003
TEST MATERIAL: Sulfuryl Fluoride
SYNONYMS: Vikane®, CAS No. 2699-79-8
STUDY NUMBER: K~-016399-041, -041A
SPONSOR: DowElanco, 9002 Purdue Rd., Indianapolis,

Indiana 46268-1189
TESTING : The Toxicology Research Laboratory, Health and

Environmental Sciences, Dow Chemical Company,
Midland, MI 48674

I o) ORT: Sulfuryl Fluoride: 13-Week Inhalation Toxicity

Study in Beagle Dogs
AUTHOR: K.D. Nitschke, M.J. Beekman and J.F. Quast
REPORT ISSUED: February 24, 1992
CONCLUSION:

Doses administered: 0, 30, 100 and 200 ppm sulfuryl fluoride
administered by inhalation (6 hr/day, 5 days/week) to young adult
male and female beagle dogs for 13 weeks.

NOEL: 100 ppnm.

LEL: 200 ppm, based on decreased mean body weight/body weight
gain and slight histopathology of the caudate nucleus of the
basal ganglia in males and females (single incidence of
histopathology per sex), and transient neurological symptoms
(lateral recumbency, tremors, incoordination, salivation and
tetany, followed by inactivity) in one male.
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This study appeared to have been properly conducted and is
considered acceptable for regulatory purposes.

A signed quality assurance statement was present.

Special Review Criteria (40 CFR 134.7): None

1. Test compound: Sulfuryl fluoride, technical. Description -
odorless and colorless gas, Batch ¢ - Lots WP880J29 752 and
WP901011 907, Purity - 96.26%.

2. Test animals: Species: dog, Strain: beagle, Age: 24 - 27
weeks (at start of dosing), Weight: 9.17 - 11.99 kg, nales;
8.47 - 10.74 kg, females, Source: Marshall Research
Laboratory, North Rose, NY

After a 7 veek acclimation period, animals wverae assigned ro
randomly to the following test groups: /

TABLE 1: TEST GROUP ASSIGNMENT

Dose in sacrifice at
Test atmosphere 1) Weeks
Group {DpR)
1 Cont 0 4 4
2 Low (LDT) 30 4 4
3 Mid (MDT) 100 4 4
4 High (HDT) 200 4 4

Doses were chosen based on the results of a 2-week study in
dogs (Nitschke and Quast, 1991, “2-Week Inhalation Toxicity
study vith Beagle Dogs®”, Dow Chemical Company; data not
included with this report). All animals were housed
individually during exposure in the chambers and two per run
during the rest of the study. Animals received food (Purina
Certified Canine Chow #5007) and tap water ad libitus.

2. Exposure Conditions:

Animals were exposed to sulfuryl fluoride in a 4.5 n’
chamber with dynamic airflow conditions (2900 liters/min).
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Sulfuryl fluoride was in%troduced into the chambers and
metered at a constant rate via a glass J-tube. Compressed
ajir diluted the test gas in the tube and further mixing and
dilution occurred in the main chamber airstrean.

The following parameters were nmonitored once every 60
minutes: sair flow in each chamber was monitored with a
Universal Venturi tube with a Setra Differential Pressure
Transmitter; temperatures vwith thermometers or resistance
teaperature devices and relative humidities with relative
humidity gauges or humidity sensors.

Anslyticsl concentration of sulfuryl fluoride in each chamber
was neasured every 30 amin using a MIRAN 1A infrared
spectrophotometer at 11.8 um, which was calibrated with air
standards of sulfuryl fluoride,. The cylinder of test
material wvas weighed before and after each exposure. Samples
vere taken from at least 8 different points within the
breathing zone and froa the reference point prior to initial
animal exposure.

= Alrflow: Airflow was actually somewhat lower than
intended due to manoseters that had not been 2eroed. Actual
ajirflows were 2570, 2530, 2370 and 2330 liters/min in the 0,
30, 100 and 200 ppa chambers, respectively. The study
authors considered this flow adequate and felt that it did
not adversely affecr oxyqgenation for the dogs.

Test compound concentrations: The reduced airflow resulted
ia slightly reduced time-weighted nominal concentrations of
sulfuryl fluoride. Analytical)y measured averages were 0.0,
29.9, 99.9 and 197.9; when corrected for airflow, these
values were still within 10t of the target concentrations
(rscalculations not presented by the study authors) and vere
therefore acceptable.

nmmmmm:z: Tenperatures ranged from 22.8°C to

26.5C (means for each chamber about 24 - 25°C) and humidity
ranged from 24.1% - 56.3% (means for each chamber 137.3 to
4).4).

- Means and standard deviations only were
calculated for chamber concentrations, temperatures, relative
humidities, airflows, differential leukoccytse counts and
nucleated red blood cell counts. Other paraneters were
tested for equality of variance using Bartlett's test. For
values with equality of variances, parametric analysis vere
performed. Log and inverse transformation was applied to
data vhere there was inequality of variances.

J-way repeated measure ANOVA was used for time, sex and dose;
terainal body weights, organ weights and urine specific
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gravities were anslyzed with a 2-way ANOVA with the factors
of sex and dose (most differences between groups wvere
detected by the time-dose interaction). Ovary and testes
weights were analyzed using one-way ANOVA. Where significant
dose effects were determined, separate doses were compared
to controls using separate one-way ANOVA's.

Where 2-way ANOVA was used, data was first examined for
significant sex-dose interaction, then done separately if
this was positive. If not but a dose effect was identified,
the appropriate ANOVA was repeated for each exposure group
with control separa-ely. For 3-way ANOVA, examination was
performed using time-sex-dose interaction. If present, each
sex was &analyzed. This was followed by a sex-dose
interaction examination (where identified, data reexamined
for each sex). Time-dose interaction was then examined and
when identified, analysis repeated for each dose against
controls.

Bonferroni's correction was used to compensate for the
multiple comparisons with controls and was applied only when
comparicons to the control group were made (for the dose
tactor in 1 and 2-way ANOVA and the time-dose factor in 3l-way
ANOVA) . ’

METHODS AND RESULTS:
obgervations:
Animals were inspected once or twice daily for signs of
toxicity and mortality. A complete physical exan was
conducted weekly.
Results: No mortality occurred during the study.
One male at 200 ppm developed lateral recumbency, tetany,
tramors, salivation and incoordination on Day 19, 75 minutes
following initiation of exposure, followed by decreased
activity relative to controls 1 hour later. An incidence of
salivation by one female dog was also noted on Days 19 - 25
of the study. No cther treatment-related clinical symptoms
vere noted during the study.
Body waeight

Animals were weighed weekly during the study. Mean body
weight gains and percent change during specified intervals
(compared to controls) for males and females are presented
below in Table 2: :

e
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TABLE 2: BODY WEIGHMT GAIN, G (% OF CONTROL GCROUP WEICHT GAIN)

SULFURYL PLUORIDE, PPM

INTERVAL s . 0 g 100 - 300
DAYS 1 - 26 4 28 S18 (-44.2%) 676 (-24.4%) 193 (-6.1%)
g 429 739 (271.18) 488 (°313.19) 178 (-$7.8)
l-nurs 26 - 61 4 1114 1136 (22.1%) 878 (~17.9%) 715 (=30.5¢)
2 _$86¢ 1086 (+°0.68) $11 (-36.2%) | - 999 (-10.)%)
I DAYS 61 = %4 ¢ 800 666 (-16.1%) $19 (-16.1%) $21 (-27.48)
? 389 711 (63.3%) 338 (-16.7%) 342 (-8.3%)
DAYS 1 - 94 & 2842 2717 (=4.24) 2173 (=20.28) | 2026 (-23.3%)
? 2892 2516 (+60.0% 1644 (-13.9% 1118 (-10.1%

Data & ron bies ¢ and of study

Body weights but not body weight gajins were analyzed
statistically by the study suthors. At 200 ppr {n males,
mean body weight at termination was about 11.5% lower at high
dose than controls and overall body weight gain sbout 238
lower than controls (initial mean body weight of high dose
males was slightly lower than controls). Mean body weight
of females &t 200 ppn was slightly lower than controls (about
3.8%) and overall body weight gain was decreased by about
308. The study authors determined that combined male and
female body veights for the 200 ppm group were statistically
significantly lower than controls vhen examined for time-dose
interaction. TB-I1 considers the slightly decreased body
veights likely to be treatment-related. R

3. Food consumption and compound intake

Food consumption was not determined during this study since
administration was via inhalation.

4. ophthalmological examination

Ophthalmological examination was performed prior to the
initiation of dosing and within 1 wveek of scheduled 1) week
sacrifice. No treatment-related effects were observed at any
dose.

S. Blood was collected on 3 occasions pre-test, at § weeks and
at termination for hematological analysis (including
differential leukocyte count) and clinical chemistry analysis
from all animals (fasted overnight). The CHECKED (X)
parameters wvere examined.
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a. Hematology

X X ‘

x| Hematocrit (HCT)» X| Leukocyte differen~isl counte
X] Kemoglobin (HGB)+* X| Mean corpuscular HGS (MCH)

X! Leukocyte count (WBC)e X! Mean corpusc. HGB conc. (MCHC)
X| Erythrocyte count (RBC)* 2| Mean corpusc. volume (MCV)

X] Platelest counts Reticulocyte count

Blood clotting measurements
(Thromboplastin time)
(Clotting time)
(Prothrombin tinme)

* Required for subchronic and chronic studies

Results - There vere no apparent hematological effects of
sulfuryl fluoride at any dose.

b. ¢linical Chemistry

X &
Electrolytes: Other:
X| Calciume X{ Albuminse
X| Chloridee* X| Blood creatinine*
X| Magnesiume X| Blood urea nitrogent®
X| Phosphorcuse X| Cholesterol®
X| Potassiunme® X| Globulins
X| Sodium* X| Glucose*
Enzymes X| Total bilirubin
X| Alkaline phosphatase (ALK) X| Total serum Protein (TP)*
Cholinesterase (ChE) X| Triglycerides
Creatinine phosphokinase+* Serum protein electrophoresis
Lactic &cid dehydrogenase (LAD)
X| Serum alanine aminotransferase (also SGPT)*
X| Serum aspartate aminotransferase (also SGOT)e*
Gamma glutamyl transferase (GGT)
Glutamate dehydrogenase

* Required for subchronic and chronic studies
* Not required for subchronic studies

Results - Parameters showing statistically significant
effects in animals at 200 ppa are presented below in Table
32
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TABLE )t CLINICAL CMEMISTRY PARAMETERS AT 1) weexs'

l SULFURYL FLUORIDE, PPH I

PARAKETER: ) 30 100 200

AS

Aminotr. ¢
9

Albumin ¢
Q

partate

Date ta Yy
p < 0.03; statistics performed on combined male and female
incidences, analysis of time-dose interaction

No significant treatment-related effects on clinicsl
chemistry parsmeters vers observed at any dose. The
statistically significant decreases (calculated for combined
male and female values, time-dose interaction) in aspartate
aminotransferase activity and albumin concentration at 200
ppe after 1) weeks in were samsll and probably not
biologically important.

Ucinalysis

Urine was collectsed directly froam the bladder at necropsy.
The checked parameters vwere examined:

X! Appearance X| Glucose
vVolume Xi Ketones

X! Specific gravity X| 8ilirubin

x| pH x| Blood

X| Sediment (microscopic) Nitrate

X| Protein X| Urobilinogen
Results =~ No apparent treatment-related effects on
urinalysis parameters were cbserved at any dose.

sacrifice and Pathology

All anizals vere subject to gross pathological examination
at necropsy (sacritfice perforsed using sodium
pentobarbital) and CHECKED (X) tissues were collected for
histolcgical examination. The (XX) organs, in addition,
were weighed
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X X X
Digestive system Cardiovasc./Hemat. Neurologic
X! Tongue X! Aortas XX| Braine,
X| Selivary glands*® |XX| Hearte® X| Periph. nervetr¢
X| Esophagus+® X| Bone marrowt* X| Spinal cord+¢
X| Stomeche Xi{ Lymph nodes+* X] Pituitarye*
X] Ducdenume X| Spleen X| Eyes (optic n.)e#
X} Jejunume X| Thymus+* Glanduler
X| Ileum* Urogenital XX| Adrenal glande
X| Cecum* XX| Kidneyse+ Lecrimal gland#
X| Colone X| Urinary, bladder+|X| Mammary glandes
X| Rectum# XX| Testes* X| Parathyroidse
XX| Livere | X| Epididymides X| Thyroidse
X| Gall bladder+ X| Prostate Other
X| Pancreas* X| Seminal vesicle| X| Bone*f#
Respiratory XX| Ovaries® | X| Skeletal musclet*¢
X| Trachea+* X| Uteruss | X| Skine#
XX! Lung® | X| All gross lesions/
X| Nose masses*
X{ Larynx
Pharynx

* Required for subchronic and chronic studies.
# 1. subchronic studies, examined only if "ndicated by signs of
toxicity or target organ involvenent.

organ veight required in subchronic and chronic studies.

a. Organ weight - No apparent treatment-related differences in
absolute or relative organ weights were observed at any
dose.

b. Gross pathology =~ Noc apparent trestment-related
macroscopic pathology was observed.

c. Microscopic pathology =

1) Non-neoplastic - One male and female dog at 200 ppm
shoved small bilaterally symmetrical focal microscopic
changes in the putamen of the midbrain. The lesion consisted
of a slight vacuolization, gliosis, gorivaccular cuffing,
hypertrophy of endothelial cells, individual cell pyknosis
and karyorrhexis, and was slightly more pronounced in the
male. The male with this lesion was the same animal that
developed aeurological symptoms on Day 19 of treatament.
Since this rather specific lesion was seen in two high dose
animals and vas accompanied in one by neurological symptoms,
it is considered a likely treatzent-related effect. No other
treataent-related histopathology was noted.

2) MNeoplastic - No neoplastic lesions were observed in any
animals.

——
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D. DISCUSSION:
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At 200 ppm males and females showed decreases in body

weight/body weight gain when compared to controls.

Body

weights of high dose males and females were statistically
significantly lower than controls. Although the decreases
in body weight gain were not statistically significant, they
did appear to be treatment-related, and the overall § weight
gains were markedly decreased at high dose. A single male
developed clinical symptoms shortly after initiation of
dosing on Day 19 and the same animal showed slight
histopathologica) lesions of the putamen in the midbrain at
necropsy. One female developed the same type of lesion but
clinical symptoms were not obrerved. It is not cClear whether
salivation ncted in another female was due to treatment.
Although only single incidences of brain histopathology were
noted per sex and were classified as "glight® by the study
authors, TB-I agrees with the authors that they were probably
related to treatment with sulfuryl fluoride. Similar lesions
and clinical symptoms have been observed in rats given

sulfuryl fluoride at comparable doses.

study deficiencies: serum lactic dehydrogenase
determined, no mention of food consumption.

not

These deficiencies were not considered sufficient to 2alter
the conclusions of the study and it is considered acceptable

for regqulatory purposes.

Core-grade: Core-minimum

HANSEN/PC-5/SUFLSUSC.DER/SULFURYL FLUORIDE/DOG SUBCHRONIC/S-92/D17717S
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£2-1 Subchronic Festing i the Rodest and Nosrodest
Doss your stady mest s Sllowiag scoeptance criteris?:
L Technical form of the sctive ingredieat tested.
2 Al least 10 rodeats or 4 aosrodesusexigroup (3 tast growps and coetrol growp).
3._; Dosing duration daily for 90-dsys or § days/wesk for 13 weeks.
4 7. Doias wsied inclede sigas of toxicity et high dose but 0 lethality in soarodents or & limit
doss if sostoxic (1000 :
S. 2 Doss wsied iacieds s NOEL.
&'f Asslysis for wess ~aterial stability, homogeneity and cosceatratios ia dosing medium
?. Individual daily ... _3rvetions.
& = Isdividual body onights.
9. Individual or cags food coasumption.
10°.. Opiiaimoscopic examisation (st least pretest and at term) coatrol sad high dose.
1L == Cisical pathoiogy dats of 12 & 13 at terminatioa for rodeats, before, Boathly o midway
- and 3 termination for poarodents. SR
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